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Dynamical, chemical and radiative coupling between the stratosphere and troposphere are
among the important processes that must be understood for prediction of global trends,
including climate change. The upper troposphere and lower stratosphere (UTLS) is an
important region for Earth's climate because water vapour, ozone, cirrus clouds, and
aerosols in this region strongly contribute to radiative forcing of the climate system. We
propose multifaceted analyses of the UTLS region, based on new satellite data and modern
chemistry-transport/chemistry-climate models. Special scientific focuses of the proposed
project are: (i) dynamical and chemical structures of the extra-tropical UTLS and tropical
tropopause layer (ii) disturbance of dynamics and chemistry in the UTLS region by
multiscale processes (iii) stratosphere-troposphere exchange of chemical compositions (iv)
stratospheric ozone variability and updated ozone climatology. In this project, the quality of
satellite data in UTLS will be thoroughly assessed, with potential improvement of retrievals in
UTLS or/and developed algorithms for optimal data screening. The project relies strongly on
using the data from GOMOS and MIPAS instruments on board the Envisat satellite, OSIRIS
on board Odin, ACE-FTS and MAESTRO on board SCISAT-1, as well as other available
data in this altitude region. A recent Chinese SBUS (Solar Backscatter Ultraviolet Sounder)
on board FY-3B, the second satellite of Chinese new generation polar orbit meteorological
satellite FY-3 series, will also be applied in this project.

This research is a joint project between Finnish Meteorological Institute (FMI) and Institute of
Atmospheric Physics (IAP), Chinese Academy of Sciences. It is also a continuity of the
previous collaborations built within the framework of Dragon | and Il projects. Work by both
teams will be part of the normal scientific research. FMI's work will be partly covered by the
on-going project supported by the Academy of Finland. The FMI team will apply for
additional funding from the Academy of Finland. The IAPs work will be partly supported by
the on-going project funded by the National Natural Science Foundation of China and the
Ministry of Science and Technology of China. The IAP team will also apply for additional
funding from Chinese Academy of Sciences and China Meteorological Administration to
launch ozone sondes and perform ground-based measurements in China.
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